Objectives: Our objectives were to assess the current implementation of health technology assessment (HTA) in Hungary and to identify country-specific patterns of challenges and potential improvements. Methods: We applied a structure that can be used to create HTA implementation roadmaps to evaluate various issues regarding HTA implementation. A comprehensive description of the Hungarian HTA system is presented according to relevant literature and experiences of the authors. Results: By investigating eight components of HTA implementation, we identified the most important strengths and weaknesses of the Hungarian system. More specifically, we were mainly focusing on the emergence of HTA capacity, the establishment and current role of Department of HTA, the complex process of decision making, the quality elements developed in the near past, and the activity of Hungarian experts at international collaborations. Conclusions: We concluded that there is a sophisticated methodological and educational basis for HTA in Hungary. A permanent focus on capacity building and changes to the reimbursement procedure can further improve transparency and the scientific basis of decision making in the country.
are two main reimbursement categories for retail pharmaceuticals. In the case of indication-dependent reimbursement, prescriptions can be issued only by specialists in clearly defined indications, while products receiving normative reimbursement can be prescribed by all practicing physicians. The level of reimbursement may vary (50 percent, 70 percent, 90 percent, and 100 percent in the first category and 0 percent, 25 percent, 55 percent, and 85 percent in the latter), where the percentage depends on the severity of the illness (3) . These categories are combined with internal price referencing methods, including therapeutic and generic reference pricing. Hospital medicines are reimbursed through Diagnostic Related Groups (DRGs) or directly purchased by the NHIF through a central tendering system. Patients may also get reimbursement for those high-priced pharmaceuticals that are not on the regular reimbursement list through a special budget allocated on an individual basis by considering equity principles.
Hungary has had an important role in CEE in terms of developing and implementing novel health policy methods in the past few decades. For instance, Hungary was among the first countries in the region who implemented a DRG system for financing hospitals in 1993 (4) . HTA related activities also date back to 1993, and its institutionalization also has more than a decade of history (5) . Optimal implementation of HTA can support decision makers to make their choices based on transparent scientific criteria. It is important to note that, due to transferability issues, HTA analyses cannot be used across countries without local adjustment (6;7). The main objective of implementing HTA in Hungary has always been to support the national decisionmaking process.
Our study attempts to summarize the HTA implementation process in Hungary with special focus on the country-specific attributes of the developed system. In addition, we propose to identify the challenges of the current situation and potential areas for improvement.
METHODS
For describing the current status of implementation and for identifying future challenges, we applied a previously developed structure that can be used to scrutinize HTA implementation roadmaps (8) . The authors of the HTA implementation roadmap collected feedback and input from relevant stakeholder groups in an iterative process. The development of the structure was informed by a pragmatic literature review of current HTA practices in CEE countries that included reviewing the gray literature, such as Web pages of Ministries of Health and HTA bodies in each CEE country (8) . This structure investigates eight elements of HTA implementation: capacity building, HTA funding, HTA legislation and governance, scope of HTA implementation, decision criteria, quality and transparency of HTA implementation, use of local data, and international collaboration. The eight elements and their components can be seen in detail in Table 1 .
IMPLEMENTATION OF HTA IN HUNGARY Capacity Building
In most cases, the number of HTA experts in CEE countries is less than it is in Western European countries. Capacity building has always been in the focus of various Hungarian HTA experts who started teaching HTA-related courses at several universities across the country. In Hungary, the number of institutions offering such courses has increased during the past decades, and today students can receive education in HTA at several universities in Budapest and in regional centers. Forms of HTA education can range from 1-week short courses to graduate or post-graduate programs. In fact, Hungary is the only CEE country with a full 2-year international master program in health economics (9) . The number of trained professionals exceeded 200 in 2010 (10) , and the number continues to grow ever since.
Hungary has also got an active Health Economics Association since 2003 which became the ISPOR Hungary Chapter in 2007. The association organizes monthly meetings centered around various presentations and a 2-day annual conference providing platform for scientific discussions and networking. Membership of the chapter has been growing continuously, and its structure is well balanced between younger and more experienced HTA professionals, and people coming from the academic, public, and private sectors.
HTA Funding (Critical Appraisal and HTA Research)
In Hungary, pharmaceutical and medical device manufacturers have to pay a process fee for the submission of pricing and reimbursement dossiers, which also covers the critical appraisal process of submitted HTA documents. The fee for pharmaceutical submissions has been set to 1.5 million Hungarian Forints (∼5,000 Euros) (11) .
Limited public funds are available for conducting HTA research; HTA evidences are mainly limited to pricing and reimbursement submissions of pharmaceuticals and medical devices. However, there is no budget for the revision of previous HTA recommendations and consequent reimbursement decisions, developing HTA methodologies, or conducting HTA for health technologies not marketed by private manufacturers (such as surgical interventions or public health programs). A more efficient implementation and knowledge transfer would require more public investment, which may eventually lead to better allocation of resources. Hungary has a quite complex decision-making process for pricing and reimbursement of pharmaceuticals. The NHIF forwards the reimbursement dossiers submitted by manufacturers (i) to those NHIF department(s), which may potentially cover the reimbursement of the new technology; (ii) to the Medical Professional College to clarify the role of the technology in the clinical guidelines; and (iii) the Department of HTA to critically appraise the method of quantifying the health gain, costeffectiveness ratio, and the budget impact. These three bodies evaluate the submission and, thereafter, their representatives present their opinion and discuss recommendation about reimbursement at the Health Technology Assessment Committee (HTAC) meeting. The HTAC makes its final opinion, which is forwarded to the Director-General of the NHIF to make the final decision, or if modification of regulations is required, to Health Secretariat at the Ministry of Human Capacities. The process is simplified in the case of medical devices intended for personal use by patients, with no HTAC meeting taking place, and only the Department of HTA and the NHIF being involved in the process.
In 2013, a new element, central tenders, was introduced in the case of high-cost innovative drugs that are given in inpatient care and their use is strictly monitored. In the case of these pharmaceuticals, the HTAC meeting is followed by another committee meeting, where the representatives of the State Secretariat of Health and the Ministry of National Economy are involved in the decision-making process to discuss potential implications on state budget. The general decision-making process can be seen in detail in Figure 1 . The Hungarian decision-making process requires the use of HTA since 2004 (10). It is mandatory for the manufacturers to support their claims for reimbursement with evidence, proving clinical efficacy, safety, and cost-effectiveness of their products. All analyses should be adapted to the Hungarian settings and should follow the current Hungarian pharmacoeconomic guideline as much as possible (3) .
If the submission is only aimed at accepting minor modification of the packaging of the product, or for example in the case of generic drugs, HTA is not required and a simplified procedure can be applied in which the NHIF makes the decision on reimbursement without involving other bodies in the process. When a manufacturer wants a new pharmaceutical to be reimbursed, or for example when it wants to increase the price of an already reimbursed drug, or when a manufacturer wants its drug to be reimbursed in a new indication, the use of HTA is mandatory.
Decision Criteria
The medical and therapeutic value, safety, cost-effectiveness, reference prices, budget impact, and other special criteria of pharmaceutical products are being discussed during the two aforementioned confidential committee meetings. The representatives of the manufacturer can also be involved in the discussion; however, they have to leave the meeting before the discussion ends with a vote regarding the opinion of the committee on the reimbursement of the product.
With medical devices and other technologies, the process is similar to the one in the case of pharmaceuticals, and since 2010, a multicriteria decision analysis (MCDA) was introduced by the NHIF for these devices and technologies (12) . This scoring system evaluates the technology by six main dimensions. Until now, the effective application or the relevance of the method has not been published; therefore, it is difficult to address the effect of MCDA tool in Hungary.
Quality, Timeliness, and Transparency of HTA Implementation
The Hungarian Health Economics Association also plays an important role in publishing methodological papers related to HTA, most notably the Hungarian Health Economics Guideline was first published in 2003 and was renewed in 2013. The guideline describes the requirements of conducting a proper HTA analysis in great detail (13) .
Hungarian experts also published a methodological checklist for the critical appraisal of HTA analyses (14) . The checklist has ninety-one questions that cover a wide range of potential methodological issues from eleven main topics, including comparator selection, efficacy, effectiveness, costs, sensitivity analysis, methodological approach, transparency, and interpretation.
Currently, it is not mandatory for manufacturers of pharmaceuticals to include their health economic models in the reimbursement submissions. If the manufacturer chooses not to submit its model, they can present it to the employees of the Department of HTA under the supervision of the NHIF. The critical appraisals conducted by the Department of HTA are strictly confidential and cannot be published according to internal regulations. Only the manufacturer that applied for the reimbursement, the members of the HTAC, and certain employees of the NHIF can have access to the reports. The current process allows only 43 days for the Department of HTA to conduct the critical appraisal of pharmaceutical and 30 days for medical device submissions. The possibility to have consultations with manufacturers, clinicians, and patient groups is limited due to time pressure and/or internal regulations and processes. These factors may heavily affect the quality of analyses conducted by the Department.
Use of Local Data
It should be noted that certain elements of international HTA reports are transferable, but adjustment to local data is absolutely necessary (15) . Some inputs for HTA analyses, for example data from clinical studies is transferable, and thus researchers can avoid duplication of work across countries.
Meanwhile, local monetary values and data regarding the general framework of the healthcare and reimbursement system should be collected locally. As the Department of HTA conducts only critical appraisal of submitted HTA dossier, they do not have access to the source HTA documents (e.g., global value dossiers, economic models before local adaption) prepared by international teams on behalf of manufacturers; therefore, they cannot directly evaluate their transferability. However, the Department of HTA tries to validate assumptions in the submitted HTA dossier by benchmarking available information at EUnetHTA database or Web sites of international HTA agencies (16) .
According to the methodological guidelines for economic evaluations, calculation of treatment costs should be based on local data (13) .
In Hungary, limited accessibility to accurate patient databases or registries and delays in the revision of medical guidelines can have a negative impact both on the HTA research and the critical appraisal. For instance, estimating the number of potential patients can be difficult, especially in cases where the manufacturer wants its product to be reimbursed only in a specific subgroup of patients. Eventually, it may be complicated to conduct a realistic budget impact analysis which is often the most important criteria of reimbursement.
International Collaboration
The Department of HTA has also been an active participant of several international projects. For example, it has been involved in the development and pre-application of the EUnetHTA Core Model, development of methodological guidelines, early dialogues, and several other projects within the EUnetHTA Joint Action 1 and 2 (17) . The Department was also involved in the MEDEV Committee on medicine evaluation and in the SEED Consortium that focused on early dialogues with manufacturers of pharmaceuticals and medical devices.
FUTURE CHALLENGES AND DEVELOPMENT POTENTIAL OF HTA IN HUNGARY
Based on our comprehensive description above, first we identified the major challenges that HTA experts may face in Hungary, then we listed those areas where we think Hungary has good potential for improvement. The Hungarian healthcare reimbursement system remains complex, and for pharmaceuticals, risk-sharing agreements (e.g., price-volume agreements) are mandatory between the NHIF and the manufacturers (18). This leads to the situation where the official list price of new products and the price that NHIF actually pays for the drugs can differ. The details of these confidential price reductions are not shared with the Department of HTA, although comparing the list prices or using them for economic evaluations and budget impact analyses can limit the meaningfulness of HTA conclusions.
Challenge: Retention of Personnel at Department of HTA
The fluctuation of employees working at the Department of HTA is still very high especially when compared with other governmental bodies in Hungary. In many cases, the employees leave the Department and join pharmaceutical or HTA consultant companies after they reach senior status, which leads to a permanent need for capacity building.
Challenge: Transparency
As of today, neither the HTA submissions by manufacturers nor the conclusions of the critical evaluations of HTA reports are published. This practice highly reduces the transparency of the evaluation process of pharmaceuticals and medical devices.
Improvement: Re-evaluation
In Hungary, HTA is not used for the re-evaluation of already reimbursed products or disinvestment decisions. Re-evaluation would ensure improved evidence base of policy decisions, but it would necessitate further capacity building and additional financial resources.
Improvement: Mandatory Submission of Models
Transparency, usefulness, and the thoroughness of critical appraisals conducted by the Department of HTA could be improved significantly by making the submission of the health economic models mandatory.
Improvement: Budget Allocation
Increased public funding could be used to extend HTA to health technologies not marketed by private manufacturers, for methodological improvement of HTA and for horizon scanning or introducing revision of previous reimbursement decisions (7) . These new tasks may necessitate increased personnel at the Department of HTA or active collaboration with academic centers.
CONCLUSIONS
It should be highlighted that countries need to focus on identifying and formulating their own values, health policy objectives, and constraints to develop their own HTA systems. Decision makers should be aware that creative and consistent implementation processes deliver success over the years (8) .
During the past decade, Hungarian HTA experts focused on strengthening the methodological basis of HTA in the country with publishing guidelines, checklists, and maintaining an active HTA environment. A great variety of HTA educational programs are present in Hungary, and Hungarian HTA experts are maintaining strong international relations with their colleagues from other countries.
Even though HTA plays an integral role in the decisionmaking process, the budget-based approach can overshadow its usability because the true objective of HTA is to help decision makers to maximize health gains by allocating the available budget most efficiently and it may also violate the objectivity of HTA process (7) .
Several challenges still remain. The potential improvement of the current decision-making process includes publishing the HTA analyses to some extent, making submissions of the health economic models mandatory, and improving the informationsharing between the NHIF and the Department of HTA. These steps together with a permanent focus on capacity building can improve transparency and contribute to the scientific basis of decision making in the country.
In conclusion, the Hungarian HTA system can rely on the strong methodological and educational background in the country. Some further improvements regarding the process of decision making could help the local HTA system to achieve its full potential.
